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The  Lynn  Reservoir  Dam,  owned  and  operated  by  the  City  of  Lynn,  is 
an  earthen  embankment  structure  located  in  the  central  portion  of  Lynn, 
Massachusetts.  The  dam  has  a  hydraulic  height  of  10  feet  and  is  1,920 
feet  long.  The  top  width  is  18  feet. 

The  dam  impounds  water  for  the  Lynn  Reservoir,  used  to  maintain 
pressure  in  the  City's  water  distribution  system.  The  reservoir  has  a 
storage  capacity  of  74  acre-feet,  and  is  considered  low  service  as  it 
serves  a  portion  of  the  city  which  is  low  in  elevation. 

As  a  result  of  the  visual  inspection  and  the  review  of  available 
data,  the  Lynn  Reservoir  Dam  is  considered  to  be  in  poor  condition. 

Major  concerns  are:  deterioration  of  the  concrete  foundation  of  the 
outlet  works  building,  badly  corroded  and  perforated  structural  members 
of  the  outlet  works  control  bridge;  deterioration  of  the  outlet  works 
abutments,  and  apparent  erosion  on  the  downstream  slope  of  the  dam. 

The  dam  is  classified  as  small  in  size  and  a  high  hazard  structure 
in  accordance  with  the  recommended  guidelines  established  by  the  Corps 
of  Engineers.  The  test  flood  for  this  dam  equals  one  half  the  Probable 
Maximunv  Flood  (1/2  PMF).  However,  because  of  the  neglible  size  of  the 
drainage  area,  precipitation  and  not  inflow  is  the  basis  of  the  analysis. 
One  half  the  Probable  Maximum  Precipitation  (1/2  PMP)  is  13  inches  (1.1 
feet).  The  test  flood  analysis  was  based  upon  the  water  surface  being 
at  the  normal  pool  elevation.  Thus  the  test  flood  pool  would  rise  to 
within  0.6  feet  of  the  embankment  crest.,  A  major  breach  to  the  dam 
would  cause  flow  to  be  directed  down  Sunnyside  Road  and  Linwood  Street; 
Linwood  Street  to  be  overtopped  by  approximately  2.6  feet.  Several 
houses  in  the  area  would  be  affected.  These  houses  would  be  subject  to 
2-3  feet  of  flooding. 


It  1s  recommended  that  the  owner  engage  a  qualified  registered 
professional  engineer  to:  Investigate  the  cause  of  the  apparent  erosion 
channel  on  the  downstream  slope  of  the  dam  and  specify  measures  required 
to  prevent  future  erosion;  Inspect  the  condition  of  the  embankment  after 
excess  vegetation  Is  cleared;  direct  the  repair  or  replacement  of  the 
footbridge  to  the  outlet  building,  the  bridge  abutments,  and  the  founda¬ 
tion  for  the  outlet  works  building,  as  necessary;  Investigate  the  cause 
for  the  accidental  overtopping  of  the  dam  and  establish  a  means  to 
Insure  that  this  condition  cannot  reoccur;  and  evaluate  the  seismic 
stability  of  the  embankment  and  Its  foundation.  The  owner  should  also 
repair  all  cracked  and  spalled  concrete  and  develop  an  emergency  warning 
program.  The  dam  and  appurtenant  structures  should  have  a  visual 
Inspection  once  a  month  and  a  comprehensive  technical  Inspection  by  a 
registered  engineer  once  a  year. 

The  recommendations  and  remedial  measures  are  described  In  Section 
7  and  should  be  addressed  by  the  owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 


Schoenfeld  Associates,  Inc. 
Boston,  Massachusetts 
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PREFACE 


This  report  1s  prepared  under  guidance  contained  In  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation 
Is  to  Identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  Is 
based  upon  available  data  and  visual  Inspections.  Detailed  Investigation 
and  analysis  Involving  topographic  mapping,  subsurface  Investigations, 
testing  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  Investigation  Is  intended  to  Identify 
any  need  for  such  studies. 

In  reviewing  this  report.  It  should  be  realized  that  the  reported 
condition  of  the  dam  Is  based  on  observations  of  field  conditions  at  the 
time  of  Inspection  along  with  data  available  to  the  Inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  Improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  If  Inspected  under  the  normal 
operating  environment  of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  Internal  and  external  conditions,  and 
is  evolutionary  In  nature.  It  would  be  Incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  In  the  future.  Only  through  continued  care  and 
Inspection  can  there  by  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  Inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  Flood  Is  based  on  the  estimated  "1/2  Probable  Maximum 
Flood"  for  the  region  (1/2  greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  Interpreted  as  necessarily  posing  a  highly  Inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aide  In  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  Its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  Include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences 
and  railings  and  other  Items  which  may  be  needed  to  minimize  trespass 
and  provide  greater  security  for  the  facility  and  safety  to  the  public. 

An  evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
Is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
LYNN  RESERVOIR  DAM 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throi'^hout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Schoenfeld  Associates,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
Commonwealth  of  Massachusetts.  Authorization  and  n. tice  to  proceed  were 
issued  to  Schoenfeld  Associates,  Inc.  under  a  lettei  of  October  30,  1980 
from  Colonel  William  E.  Hodgson,  Jr.,  Deputy  Division  Engineer.  Contract 
No.  DACW33-81-C-0010  has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  nonfederal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  nonfederal 
interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  quickly  effective 
dam  safety  programs  for  nonfederal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location.  Lynn  Reservoir  Dam  is  located  in  the  central  portion 
of  Lynn,  Massachusetts  and  is  approximately  500  feet  east  of  the  southern 
section  of  Breeds  Pond.  The  dam  is  shown  on  the  U.S.G.S.  quadrangle 
sheet  for  Lynn,  Massachusetts.  The  approximate  coordinates  are  N42  - 
28'-30"  and  W70°-58'-18".  The  location  of  the  dam  is  shown  on  the 
preceding  page. 

b.  Description  of  Dam  and  Appurtenances.  The  dam  is  an  earthen 
embankment  structure  19  feet  high  and  1,920  feet  long.  The  dam  encloses 
the  Lynn  Reservoir  on  the  west,  north,  and  east  sides.  The  south  side 
is  abutted  by  a  cut  in  a  50- foot  high  hill.  The  crest  of  the  dam, 
exterior  slope,  and  interior  slope  to  the  top  of  the  riprap  are  covered 
with  grass,  weeds,  and  small  trees.  There  is  no  emergency  spillway  or 
open  channel  to  carry  flow  from  the  reservoir. 
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Interior  and  exterior  faces  are  sloped  at  2H:1\/  and  3H:1V, 
respectively.  The  interior  slope  is  riprapped  from  an  elevation  1  to  2 
feet  below  the  crest  of  the  dam  to  an  unknown  elevation  beneath  the 
water  level  of  the  reservoir  at  the  time  of  the  inspection.  A  gravel 
access  roadway  encircles  the  reservoir.  A  chain  link  fence  completely 
surrounds  the  dam  at  the  toe  of  the  downstream  slope  to  restrict  un¬ 
authorized  access. 

A  control  building  of  masonry  construction  on  the  southern 
side  of  the  dam  houses  the  inlet  controls  to  the  reservoir.  A  bridge 
provides  access  to  the  building.  The  inlet  lines  consist  of  a  20- inch 
line  and  a  30-inch  line  accessible  via  a  footbridge. 

The  30-inch  outlet  of  dam  is  located  on  the  eastern  side 
of  the  dam.  Flow  through  the  outlet  is  controlled  by  a  sluice  gate. 

The  water  then  passes  through  a  chlorination  building  where  it  is  chlori¬ 
nated  before  entering  the  distribution  system. 

c.  Size  Classification.  The  dam  is  considered  to  be  small  in 
size  because  the  hydraulic  height  is  10  feet  and  the  storage  is  72.6 
acre- feet.  This  is  in  accordance  with  the  Recommended  Guidelines  for 
Safety  Inspections  for  Dams,  which  defines  a  small  dam  as  having  a 
storage  capacity  of  50  to  1,000  acre-feet. 

d.  Hazard  Classification.  The  potential  for  hazard  posed  by  this 
dam  is  classified  as  high.  This  is  in  accordance  with  the  Recommended 
Guidelines  for  Safety  Inspection  for  Dams,  which  defines  a  high  hazard 
structure  as  one  where  failure  poses  a  threat  to  more  than  a  few  lives. 

e.  Ownership.  The  dam  is  owned  by  the  City  of  Lynn,  Water  Depart¬ 
ment,  City  Hall,  Lynn,  Massachusetts  01901. 

f.  Operator.  The  dam  is  operated  and  maintained  by  the  City  of 
Lynn,  Water  Department.  The  commissioner  of  Public  Works  is  Mr.  John 
Casey.  The  superintendent  of  the  Water  Department  is  Mr.  Patrick  McGrath. 
The  telephone  number  is  (617)  598-4000. 

g.  Purpose  of  Dam.  The  reservoir  is  used  to  maintain  pressure  in 
the  water  distribution  system.  It  is  considered  to  be  a  low  service 
reservoir  because  it  is  utilized  to  serve  a  portion  of  the  city  which  is 
low  in  elevation. 

h.  Design  and  Construction  History.  According  to  documentation 
obtained  from  the  owner,  the  reservoir  was  completed  in  1872  by  Mr.  George 
Norman.  The  reservoir  was  built  by  leveling  a  hill,  excavating  into  it, 
and  constructing  the  embankment  completely  around  the  excavated  area. 

The  Board  detected  leakage  in  unacceptable  amounts  and  resolved  the 
problem  by  replacing  "the  bottom  and  that  portion  of  the  slopes  made  by 
the  excavation,  with  a  puddle  of  clay  and  gravel  to  a  depth  of  two 
feet. " 


Lynn  Reservoir  was  at  one  time  called  the  Distributing  Reservoi 
by  the  Public  Water  Board  of  the  City  of  Lynn.  With  the  passage  of 
time,  however,  its  original  name  became  obsolete. 

i.  Normal  Operation  Procedures.  Water  is  pumped  into  the  reservoi 
as  needed.  Pumping  may  be  either  continuous  or  intermittent.  Water 
then  flows  from  the  reservoir  with  an  increase  in  demand. 

1.3  Pertinent  Data 

a.  Drainage  Area.  The  area  tributary  to  the  Lynn  Reservoir  is 
5.6  acres  (0.01  square  mile)  consisting  of  a  gravel  roadway  and  land 
containing  brush,  weeds  and  other  vegetation.  The  maximum  watershed 
elevation  is  at  about  186  feet.  Full  reservoir  elevation  is  at  184.7 
feet. 

The  area  around  the  reservoir  is  mostly  wooded.  There  are  no 
houses  along  the  shoreline. 

b.  Discharge  at  Damsite 

(1)  Outlet  works  for  Lynn  Reservoir  Dam  consist  of  distribution 
piping  only.  The  outlet  works,  consisting  of  a  screen  and  a 
sluice  gate,  are  housed  in  a  concrete  structure  on  the  east 
side  of  the  site.  Maximum  discharge  of  the  pipe  is  considered 
negligible.  There  is  no  emergency  spillway. 

(2)  Daily  records  of  maximum  discharge  have  been  maintained  at  the 
site.  The  maximum  known  elevation  was  184.8  and  resulted  when 
a  workman  forgot  to  close  a  valve  at  the  pumping  station,  thus 
allowing  water  to  continue  to  enter  Lynn  Reservoir  until  the 
reservoir  was  overtopped. 

(3)  Spillway  capacity  with  the  water  surface  at  the  top  of  the 
dam  -  N/A 

(4)  Spillway  capacity  with  the  water  surface  elevation  at  the  test 
flood  elevation  -  N/A 


(5)  Total  project  discharge  at  the  test  flood  elevation  -  none 

(6)  Gated  spillway  capacity  at  test  flood  elevation  -  N/A 

(7)  Total  spillway  capacity  at  test  flood  elevation  -  N/A 

(8)  Total  project  discharge  at  top  of  dam  -  none 

(9)  Total  project  discharge  at  test  flood  elevation  -  none 
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c. 

Elevation  (feet  above  NGVD) 

(1) 

Streambed  at  toe  of  dam  -  174.7  (at  toe  of  downstream  embankment 
on  easterly  side  of  dam) 

'm 

(2) 

Bottom  of  cutoff  -  unknown 

(3) 

Maximum  tail water  -  none 

y.y-  ■ 

(4) 

Normal  pool  -  183.0  (from  U.S.G.S.  quadrangle  sheet) 

• 

(5) 

Full  flood  control  pool  -  N/A 

(6) 

Spillwa*'  crest  (gated)  -  N/A 

■ 

(7) 

Design  surcharge  (original  design)  -  unknown 

in 

(8) 

Top  of  dam  -  184.7 

V  ■ 

(9) 

Test  flood  surchars^e  -  184.1 

V ' 

d. 

Reservoir  (length  in  feet) 

f.. 

(1) 

Normal  pool  -  730 

(2) 

Flood  control  pool  -  N/A 

(3) 

Spillway  crest  pool  -  N/A 

(4) 

Top  of  dam  -  765 

(5) 

Test  flood  pool  -  765 

e. 

Storage  (acre-feet) 

(1) 

Normal  pool  -  65.5 

(2) 

Flood  control  pool  -  N/A 

(3) 

Spillway  crest  pool  -  N/A 

1 

(4) 

Top  of  dam  -  74 

(5) 

Test  flood  pool  -  70.5 

f. 

Reservoir  Surface  (acres) 

(1) 

Normal  pool  -  4.6 

(2) 

Flood  control  pool  -  N/A 

I 


1 
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(3) 

Spillway  crest  -  N/A 

(4) 

Top  of  dam  -  4.8 

/■  > 

1 

(5) 

Test  flood  pool  -  4.8 

f.  - 

g- 

Dam 

v- 

(1) 

Type  -  earth 

►  V  •  »  •  ' 

■ 

(2) 

Length  -  1,920  feet  at  center  of  top  width 

• 

(3) 

Hydraulic  height  -  10  feet 

(4) 

Top  width  -  18  feet 

’  -  -  4 

(5) 

Side  slopes  -  Interior:  3:1  horizontal  to  vertical;  Exterior: 

2:1  horizontal  to  vertical 

-  '  ' 

(6) 

Zoning  -  ut^known 

(7) 

Impervious  core  -  unknown 

•  • 

r^.  •, 

(8) 

Cutoff  -  unknown 

(9) 

Grout  curtain  -  unknown 

i 

(10) 

Other  -  none 

h. 

Diversion  and  Requlatinq  Tunnel  -  N/A 

•V 

i. 

Spillway  -  N/A 

• .  • .  “  fc. 

1 

j- 

Requlatinq  Outlet 

(1) 

Invert  -  165.2 

(2) 

Size  -  30- inch 

!*  ■  ■ ' 

f 

(3) 

Description  -  distribute  water  to  Lynn  water  distribution 

• 

system 

(4) 

Control  mechanisms  -  gate  valves 

(5) 

Other  -  none 

ji _ _ 

SECTION  2 
ENGINEERING  DATA 


2. 1  Design 

Design  data  were  not  available  for  the  Lynn  Reservoir  Deun. 

2.2  Construction 


The  dam  was  constructed  in  1872  by  Mr.  George  Norman.  Although 
some  historical  information  was  obtained,  construction  records  were  not 
available. 

2.3  Operation 

No  engineering  operational  data  were  found. 

2.4  Evaluation 


a.  Availability.  Engineering  data  were  not  available. 

b.  Adequacy.  The  existing  engineering  documentation  is  considered 
adequate  for  a  Phase  I  investigation. 

Validity.  The  field  investigation  indicated  that  the  external 
features  of  the  Lynn  Reservoir  Dam  have  not  substantially  changed  from 
descriptions  of  the  original  construction. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings 

a.  General .  The  visual  inspection  of  the  Lynn  Reservoir  Dam  was 
conducted  on  December  2,  1980.  The  field  inspection  team  consisted  of 
personnel  from  Schoenfeld  Associates,  Inc.,  0.  Baugh  Associates,  Inc., 
and  Geotechnical  Engineers,  Inc.  A  representative  from  the  City  of  Lynn 
was  also  present.  Inspection  checklists,  completed  during  the  field 
site  visit,  are  included  in  Appendix  A. 

The  dam  encloses  the  reservoir  on  three  sides  -  west,  north, 
and  east.  The  south  side  of  the  reservoir  is  abutted  by  a  cut  in  a  50- 
foot  high  hill  which  trends  roughly  northeast- southwest.  The  natural 
ground  drops  off  on  the  west,  north,  and  east  sides  of  the  reservoir, 
and  there  is  no  downstream  channel  in  the  sense  that  there  is  a  downstream 
channel  for  a  dam  constructed  across  a  river  valley. 

The  structural  condition  of  the  dam  and  its  appurtenant  struc¬ 
tures  is  poor. 

b.  Dam.  The  dam  consists  of  an  earthen  embankment.  The  crest  of 
the  dam,  the  exterior  slope,  and  the  interior  slope  (down  to  the  top  of 
the  riprap)  are  covered  with  a  dense  growth  of  grass,  coarse  weeds, 
brush,  and  small  trees  up  to  about  2  Inches  in  diameter  (Photo  Nos.  1 
and  2).  Brush  has  been  cut  and  left  lying  on  the  embankment  at  several 
locations  (Photo  No.  3).  Because  of  the  standing  weeds  and  brush  and 
the  piles  of  cut  brush,  it  is  not  possible  to  adequately  inspect  the 
embankment. 

At  one  location  on  the  northwest  side  of  the  reservoir  there 
is  a  channel  about  1  to  2  feet  deep  on  the  exterio>"  slope.  This  channel 
is  now  completely  grown  over  with  weeds  and  grass  (Photo  No.  3}  but 
gives  the  appearance  of  having  been  caused  by  erosion. 

There  is  riprap  on  the  interior  slope  from  an  elevation  1  to  2 
feet  below  the  crest  of  the  dam  to  some  unknown  elevation  beneath  the 
level  of  the  reservoir  at  the  time  of  the  inspection  (Photo  No.  4).  The 
riprap  is  in  good  condition. 

At  the  toe  of  the  exterior  slope  there  is  a  chain- link  fence 
which  completely  encircles  the  reservoir  and  which  prevents  trespassing 
on  the  dam.  Adjacent  to  the  chain-link  fence  there  is  a  gravel  roadway 
which  also  completely  encircles  the  reservoir  (Photo  No.  5). 


slope. 


No  evidence  of  seepage  was  observed  anywhere  on  the  exterior 


c.  Appurtenant  Structures.  A  control  building  of  masonry  con¬ 
struction  houses  the  inlet  controls  to  the  impoundment  (Photo  Nos.  6  and 
7).  This  building  has  a  bridge  which  is  used  for  access  to  the  building. 
The  bridge  bears  on  a  concrete  footing  on  the  dam  side  of  the  bridge, 
and  this  concrete  exhibited  some  spalling.  The  bridge  walkway,  which  is 
constructed  of  welded  wire  mesh,  shows  evidence  of  welding  repair.  The 
inlet  control  building  and  access  bridge  are  structurally  sound. 


The  outlet  works  (Photo  No.  8)  consisting  of  a  sluice  gate 
housed  in  a  concrete  structure,  are  near  a  chlorination  building  of 
masonry  construction  (Photo  No.  9).  They  were  reported  operable  by  the 
owner.  The  concrete  foundation  of  the  service  bridge  to  the  outlet 
works  has  deteriorated  at  the  water  line.  The  service  bridge  is  in  very 
poor  condition  (Photo  No.  10).  The  bridge  stringers  are  badly  corroded 
with  extensive  perforation  of  the  flanges  and  web.  The  bridge  footing 
is  spalled  and  cracked  (Photo  No.  11).  The  bridge  footing  on  the  dam 
embankment  has  failed.  This  footing,  of  concrete  construction,  has 
broken  into  three  distinct  parts  and  is  falling  into  the  impoundment. 

The  steel  mesh  walkway  has  also  deteriorated.  Several  parts  of  the  mesh 
have  broken  and  are  weakening  the  rest  of  the  walkway. 

d.  Reservoir  Area.  The  reservoir  is  enclosed  on  three  sides  by 
the  dci<i.  No  evidence  of  seepage  was  observed. 

e.  Downstream  Channel.  As  noted  in  3.1. a,  there  is  no  downstream 
channel,  as  such.  The  area  affected  by  a  breach  would  be  in  the  vicinity 
of  Sunnyside  Road  and  Linwood  Street  (Photo  No.  12). 


jl.  .  .  < 


3.2  Evaluation 

Overall  the  structural  condition  of  the  dam  and  its  appurtenant 
structures  is  poor.  The  visual  inspection  revealed  items  that  lead  to 
this  assessment,  such  as: 

(1)  Deterioration  of  the  concrete  foundation  of  the  outlet  works 
building. 

(2)  Badly  corroded  and  perforated  structural  members  of  the  outlet 
works  control  bridge. 

(3)  Deterioration  of  the  outlet  works  bridge  abutments. 


At  one  location  there  is  a  channel  on  the  exterior  slope.  Although 
now  covered  with  grass  and  weeds,  it  appears  that  the  channel  resulted 
from  erosion.  If  it  is  an  erosion  channel,  it  is  not  possible  to  determine 
on  the  basis  of  the  visual  inspection  alone  whether  the  erosion  was  due 
to  rainfall  runoff  or  an  overtopping  of  the  dam  sometime  in  the  past. 
Erosion  of  the  embankment,  if  not  prevented,  could  lead  to  breaching  of 
the  dam. 


•  >  ■- . 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4. 1  Operational  Procedures 

a.  General .  The  Lynn  Reservoir  Dam  is  used  primarily  for  the 
impoundment  of  the  water  in  the  Lynn  Reservoir,  which  is  part  of  the 
water  supply  system  for  the  City  of  Lynn.  Water  is  pumped  from  Breeds 
Pond  via  a  20-inch  pipe  and  a  30-inch  pipe  to  Lynn  Reservoir.  Upon  an 
increase  in  demand,  water  enters  the  distribution  system  via  a  30- inch 
pipe. 

b.  Description  of  Any  Warning  System  in  Effect.  There  is  no 
written  warning  system  for  the  dam. 

4. 2  Maintenance  Procedures 

a.  General .  The  owner,  the  City  of  Lynn,  is  responsible  for 
maintenance  of  the  dam.  The  site  is  visited  daily  for  the  purpose  of 
recording  the  water  level. 

b.  Operating  Facilities.  No  formal  plan  for  maintenance  of 
operating  facilities  was  disclosed. 

4. 3  Evaluation 


The  current  operation  and  maintenance  procedures  for  the  Lynn 
Reservoir  Dam  are  considered  to  be  inadequate  to  ensure  that  all  problems 
encountered  can  be  remedied  within  a  reasonable  period  of  time.  The 
owner,  however,  should  establish  a  written  operation  and  maintenance 
procedure  as  well  as  a  warning  system  to  follow  in  the  event  of  flood 
flow  conditions  or  dam  failure.  The  dam  should  be  visually  inspected 
once  a  month  and  a  comprehensive  technical  inspection  made  once  a  year. 


SECTION  5 

EVALUATION  OF  HYDROLOGIC/HYDRAULIC  FEATURES 


5. 1  General 


The  Lynn  Reservoir  0am  is  an  earthen  embankment  structure  approxi¬ 
mately  19  feet  high  and  1,920  feet  long.  There  is  no  emergency  spillway 
or  channel  to  carry  flow  from  the  reservoir.  The  dam  impounds  the  Lynn 
Reservoir,  which  serves  as  a  water  source  for  the  City  of  Lynn. 

5.2  Oesign  Oata 

No  hydrological  or  hydraulic  design  data  were  enclosed. 

5. 3  Experience  Oata 

It  is  known  that  because  a  workman  forgot  to  close  a  valve  at  the 
pumping  station  that  feeds  water  to  the  reservoir,  the  dam  has  been 
overtopped.  The  approximate  elevation  for  this  event  was  184.8. 

5.4  Test  Flood  Analysis 

Oue  to  the  absence  of  detailed  design  and  operational  information, 
the  hydrologic  evaluation  was  performed  utilizing  data  gathered  during 
the  field  inspection,  watershed  size,  and  an  estimated  test  flood  resulting 
from  one  half  the  Probable  Maximum  Precipitation  (1/2  PMP).  The  drainage 
basin  is  flat. 

The  test  flood  was  routed  through  the  dam  in  accordance  with  the 
Corps  of  Engineers  procedure  for  Estimating  Effect  of  Surcharge  on 
Maximum  Probable  Discharge.  The  reservoir  water  surface  was  assumed  to 
be  at  elevation  183  prior  to  analysis.  Because  of  the  negligible  size 
of  the  drainage  area,  precipitation  and  not  inflow  is  the  basis  of 
analysis.  One  half  Probable  Maximum  Precipitation  (1/2  PMP)  is  13 
inches  (1.1  feet).  This  analysis  indicated  that  the  test  flood  pool 
would  rise  to  within  0.6  feet  of  the  embankment  crest. 

5.5  Dam  Failure  Analysis 

The  impact  of  dam  failure  with  the  reservoir  surface  at  the  dam 
crest  was  assessed  utilizing  the  "Rule  of  Thumb"  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs  provided  by  the  Corps  of  Engineers. 

The  analysis  covered  a  reach  extending  approximately  1,500  feet  to 
Linwood  Street.  A  failure  flow  of  8,500  cfs  would  run  down  Sunnyside 
Road  at  about  19  feet  per  second.  At  least  6  homes  along  Sunnyside  Road 
would  experience  2-3  feet  of  flooding.  Linwood  Street  would  be  overtopped 
by  approximately  2.6  feet.  Excessive  property  damage  and  loss  of  more 
than  a  few  lives  are  possible. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  inlet  control  building  shows  no  sign  of  instability.  The 
outlet  control  building  is  in  poor  condition  with  a  deteriorating  concrete 
foundation.  The  access  bridge  to  the  outlet  control  building  is  also  in 
poor  condition  and  is  not  structurally  sound. 

One  channel  on  the  exterior  slope  appears  to  be  due  to  erosion 
which,  if  not  prevented,  could  lead  to  breaching  of  the  dam  and  long¬ 
term  structural  instability. 

A  dense  growth  of  grass,  coarse  weeds,  brush,  and  some  trees,  and 
some  piles  of  cut  brush  at  a  few  locations,  make  it  impossible  to  inspect 
the  embankment  adequately. 

6.2  Design  and  Construction  Data 

No  design  and  construction  data  were  available  for  this  dam. 

6. 3  Post-Construction  Changes 

No  significant  post-construction  changes  could  be  ascertained. 

6.4  Seismic  Stability 


This  dam  is  in  Seismic  Zone  3.  Phase  I  guidelines  recommend,  as  a 
minimum  that  suitable  analysis  made  by  conventional  equivalent  static 
load  methods  should  be  in  record  for  dams  in  Zone  No.  3.  As  far  as  can 
be  determined,  no  such  analysis  has  been  made. 


SECTION  7 

ASSESSMENT.  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7. 1  Dam  Assessment 

a.  Condition.  Based  on  the  results  of  the  visual  inspection, 
contact  with  the  owner  of  the  dam,  and  review  of  available  information, 
Lynn  Reservoir  Dam  is  judged  to  be  in  poor  condition.  The  following 
conditions  are  indicative  of  potential  long-term  problems: 

(1)  An  apparent  erosion  channel  on  the  downstream  face.  Erosion 
of  the  embankment,  if  not  prevented,  could  lead  to  breac*^.ing 
of  the  dam. 

(2)  The  poor  condition  of  the  outlet  control  building,  with  its 
deteriorating  concrete  foundation  and  structurally  unsound 
access  bridge. 

b.  Adequacy  of  Information.  A  dense  growth  of  grass,  coarse 
weeds,  brush,  and  some  trees,  and  some  piles  of  cut  brush  at  a  few 
locations,  make  it  impossible  to  inspect  the  embankment  adequately. 
Therefore,  the  embankment  should  be  inspected  again,  as  recommended  in 
Section  7.2,  after  the  embankment  has  been  cleared. 

c.  Urgency.  The  owner  should  implement  the  recommendations  in 
Sections  7.2  and  7.3  within  one  year  after  receipt  of  this  Phase  I 
report. 

7.2  Recommendations 


The  following  investigations  should  be  carried  out  and  needed 
corrections  performed  under  the  direction  of  a  registered  professional 
engineer  qualified  in  the  design  and  construction  of  dams: 

(1)  Investigate  the  cause  of  the  apparent  erosion  channel  on  the 
downstream  slope  of  the  dam  and  specify  measures  required  to 
prevent  future  erosion. 

(2)  Inspect  the  embankment  for  erosion,  animal  burrows,  etc.  after 
the  grass,  weeds,  brush,  and  trees  growing  on  the  embankment 
have  been  cleared  as  recommended  in  Section  7.3. 

(3)  Rehabilitate  the  footbridge  to  the  outlet  works  building, 
including  the  bridge  abutments. 

(4)  Repair  the  foundation  for  the  outlet  works  building  as  necessary. 

(5)  Repair  all  cracked  and  spalled  concrete. 
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(6)  Investigate  the  cause  for  the  accidental  overtopping  of  the 
dam  and  establish  a  means  to  insure  that  this  condition  cannot 
reoccur. 

(7)  Evaluate  the  seismic  stability  of  the  embankment  and  its 
foundation. 

7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Clear  the  grass,  weeds,  brush,  and  trees  growing  on  the 
embankment,  and  maintain  the  embankment  by  mowing  the  grass 
regularly. 

(2)  Visually  inspect  the  dam  and  appurtenant  structures  once  a 
month. 

(3)  Engage  a  registered  professional  engineer  to  make  a  comprelrnsive 
technical  inspection  of  the  dam  once  every  year. 

(4)  Establish  a  downstream  warning  program  to  follow  in  case  of 
emergency. 

7.4  Alternatives 


There  are  no  practical  alternatives  to  the  remedial  measures 
described  in  Section  7.3. 
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APPENDIX  A 
INSPECTION  CHECK  LIST 
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VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT  Lynn  Reservoir  Dam _  DATE  Dec.  2,  1980 

TIME  12:30  P.M. _ 

WEATHER  Cool,  Cloudy 

W.S.  ELEV.  182.4  UPSTREAM 
N/A  DOWNSTREAM 

PARTY: 

1.  Peter  G.  Palmieri,  $AI _ ^ _  6.  _ 

2.  Michael  Ha  ire,  DBA _  7.  _ 

3.  Ronald  Herschfeld,  GEI _  8.  _ 

4  Pat  McGrath,  City  of  Lynn  g 

5.  _  10. _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lynn  Reservoir  Dam 
PROJECT  FEATURE  Dam  Embankment 
DISCIPLINE 


DATE  Dec.  2,  1980 

NAME  _ 

NAME 


. . 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

m 

Crest  Elevation 

184.7 

• 

Current  Pool  Elevation 

182.4 

Maximum  Impoundment  to  Date 

184.8 

Surface  Cracks 

None  observed 

• 

Pavement  Condition 

Not  applicable 

V*‘ 

Movement  or  Settlement  of  Crest 

None  observed 

w‘  '  * 

Lateral  Movement 

None  observed 

Vertical  Alignment 

Good 

i 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at 

Not  applicable 

Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

None  observed 

f 

No  evidence  of  trespassing  observed; 

Trespassing  on  Slopes 

reservoir  is  enclosed  by  chain 
link  fence 

Sloughing  or  Erosion  of  Slopes 

One  channel  on  downstream  slope  is 

1 

' 

or  Abutments 

completely  covered  with  grass  and 
weeds;  may  be  an  old  erosion  channel 

( 

Rock  Slope  Protection  -  Riprap 

Riprap  on  upstream  slope,  in  good 

m 

Failures 

condition 

1 

Unusual  Movement  or  Cracking  at 

None  observed 

or  Near  Toe 

Unusual  Embankment  or  Downstream 

None  observed 

9  . 

Seepage 

Piping  or  Boils 

None  observed 

1 

Foundation  Drainage  Features 

None  observed 

•  . 

Toe  Drains 

None  observed 

Instrumentation  System 

None  observed 

r 

Vegetation 

Heavy  cover  of  grass,  course  weeds,  brush  & 

* 

small  (up  to  2")  trees  on  crest  &  down¬ 
stream  slope 

9,  , 

A-2 
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PERIODIC  INSPECTION  CHECKLIST 
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PROJECT  Lynn  Reservoir  Dam _ 

PROJECT  FEATURE  Dike  Embankment 
DISCIPLINE 


DATE  Dec.  2,  1980 

NAME  _ 

NAME 


_ AREA  EVALUATED _ CONDITION 

DIKE  EMBANKMENT  No  dike 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at 
or  Near  Toe 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 
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Instrumentation  System 
Vegetation 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lynn  Reservoir  Dam _ 

PROJECT  FEATURE  Intake  Channel 
DISCIPLINE  _ 


DATE  Dec.  2,  1980 

NAME  _ 

NAME 


_ AREA  EVALUATED _ 

OUTLET  WORKS  -  INTAKE  CHANNEL 
AND  INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Condi ti or j 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debri s 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 


CONDITION 


No  intake  channel;  reservoir 
is  fed  by  pipe 


None 

None 

Not  applicable 

Masonry  construction  -  good 
condition 


Condition  of  Concrete 
Stop  Logs  and  Slots 


None 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lynn  Reservoir  Dam _ 

PROJECT  FEATURE  Control  Tower 


DISCIPLINE 


AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER 


a.  Concrete  and  Structural 


General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcir, 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 
b.  Mechanical  and  Electrical 
Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lightning  Protection  System 
Emergency  Power  System 


Dec.  2,  1980 


CONDITION 


Deteriorated  concrete  at  water  line 


Wiring  and  Lighting  System 


A-5 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lynn  Reservoir  Dam _  DATE  Dec.  2 

PROJECT  FEATURE  Transition  &  Conduit  NAME  _ 

DISCIPLINE  _  NAME  _ 

AREA  EVALUATED  CONDITlW~ 

OUTLET  WORKS  -  TRANSITION 

AND  CONDUIT  Not  applicable 

General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lynn  Reservoir  Dam _  DATE _ Dec.  2,  1980 

PROJECT  FEATURE  Outlet  Structure  NAME  _ 

DISCIPLINE  _  NAME 


_ AREA  EVALUATED _ CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL  No  outlet  channel 

General  Condition  of  Concrete 

Rust  or  Staining  on  Concrete 

Spal ling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Conditions  of  Discharge  Channel 


PERIODIC  INSPECTION  CHECKLIST 


> 


I 

■ 


i 

I 

■ 


PROJECT  Lynn  Reservoir  Dam _  DATE  Dec.  2,  1980 

PROJECT  FEATURE  Spillway  Weir  NAME  _ 

DISCIPLINE  NAME 


_ AREA  EVALUATED _ 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 

Loose  Rock  Overhanging 
Channel 

Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 
Spal 1 ing 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


CONDITION 


No  spillway 


No  weir 

Not  applicable 
Not  applicable 
Not  applicable 
Not  applicable 
Not  applicable 


A-8 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lynn  Reservoir  Dam _  DATE  Dec.  2,  1980 

PROJECT  FEATURE  Service  Bridge  NAME  _ 

DISCIPLINE  _  NAME 


_ AREA  EVALUATED  _ 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


CONDITION 


Poor  (see  b.  below) 

None 

Poor  (see  b.  below) 

Webs  &  flanges  are  perforated 
extensively  due  to  rust 

Not  applicable 

None 

Fair  to  poor  condition 

Not  applicable 

Fair  condition  &  functional 

Not  applicable 

Railings  have  been  painted, 
but  stringers  have  not 

Poor 

Abutment  at  dam  has  failed 

Fair 

Concrete  has  spalled  and  broken  into 
pieces  at  dam  end  of  bridge  & 
outlet  building  end  of  bridge 


Available  Engineering  Data 


Engineering  data  for  Lynn  Reservoir  Dam  were  not  available. 


.M HABITED 
STRUCTURE (TYP) 


SUNNYSIDE  RD  . 


CZl 


NOTE 


THE  DATUM  FOR  THIS  SHEET  IS  THE 
LYNN  CITY  BASE  TO  CONVERT  TO 
NGVD  SUBTRACT  5.E9  FEET. 


NATIONAL  PROGRAM  OF  INSPECTION  OF 
NON  FEDERAL  DAMS 
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15-6‘'4  .’-iai'Ch  196^.  P.D.K.  'i-  Insps .  and  :  rv:::n  jirt. 

rap  ahould  la  removed.  ^ 


■j.'^-6'l  riepoi't  to  Co.  Co:njn.  Ti-ees  and  1  rnsh  gr'C.vitvj  In  and 

jutside  banks  should  be  raincved. 

1966  March  5,  1967*  P.D.K.  &  K.M.J.  Insps.  C:.!  ditlons  tne  sa: 


1966  neport  to  Co.  Coinin.  Safe  and  in  rea.S'-nabiy  c ondiv-j  .<r. , 

1968  Pine  Hill  Reservoir.  April  30  ,  1969.  P.D.Killarn  &  J.  Fitzgerald 
•  Trees  on  the  rim  of  the  reservoir  should  be  cut. 


1950  Report  to  Co*  Corm,  At  Pine  Hill  Reservoir,  as  stated  in  previous 
reports,  the  embankments  should  be  repaired  to  prevent  further  erosion  and 
endanger  the  reservoir* 


1952  Oct*  2,  E*H*Page,  Insp*  Gave  a  copy  of  the  notice  to  Mr,  John 
Hines  at  the  Havkes  Pond  Pumping  Sta'tion  for  Mr*  Callahan  and  vi^ent  to 
the  reservoir  alone*  No  repairs  since  last  inspection,  7.'ater  level  today: 
about  2,5  ft*  below  top  of  cone*  wall  at  the  outlet*  Places  on  the  outside 
slope  that  have  been  washed  out  see  about  the  same.  The  inside  of  the 
reservoir  inspected  by  looking  through  the  fence  at  tht  high  end  and  the  out¬ 
side  slope  Inspectdd  walking  around  reservoir  and  looking  through  the  fence 

1952  Report  to  Co*  Comm,  At  Pine  Hill  Reservoir,  the  efabankments ,  where 
eroded,  should  be  repaired  and  kept  in  good  condition,  as  previously  stated 
in  former  reports* 

195^*  May  19,  E.H.Page,  Insp  .  Elev  of  water:  2'  +  below  top  of 
cone,  at  outlet.  Slight  erosion  of  banks.  Condition  of “dam  Is  reasonably 
good.  Inspection  was  made  from  outs'lde  the  fence  by  walking  completely 
around  reservoir. 


195^  Report  to  Co.  Comm.  At  Pine  Hill  Reservoir,  the  embankment?  v.'hero 
eroded  should  ha  repaired  and  kept  In  good  condition,  as  previously  stated 
in  former  reports. 


I  1956  Sept.  6,  E.H.Page,  Insp.  Condition:  Same-. 

1956  Report  to  Co.  Comm.  At  Pine  Hill  Reservoir,  the  embankments  '■•here 
eroded  should  be  repaired  and  kept  In  good  condition,  as  previously  stated  'T'.  * 
former  reports. 

^  1953,  Dec.  31,  E.H.Page  and  K.M.  Jackson,  Insp.  Erosion:  Some  e  ms  for. 

to  banks.  Condition:  Fair. 

1953  Report  to  Co.  Comm,  At  Pine  Hill  Reservoir,  the  embantoents 
v'^here  eroded  should  be  repaired  and  kept  in  good  condition  as  previously  state." 
in  former  reports. 


j 


P 


1961,  January  3,  E.H.Page  &  P.D.Killam,  Insps .  Erosion  of  Sanies ; 

Some  -  see  previous  report.  Condition:  Same. 

i960  Report  to  Co,  Comm.  At  Pine  Hill  Reservoir,  the  embankments, 
v/here  eroded,  should  be  repaired  and  kept  in  good  condition,  as  previously 
stated  in  reports. 

1963,  Jan,  3»  K.M. Jackson,  Insp.  Owner;  City  of  Lynn  Water  Wotks. 
Elev.  of  water:  Water  about  3*  below  riprap.  Condition  same  as  last  recort. 
Partially  frozen  over. 


1962  Report  to  Co.  Comm. 


Safe  and  in  reasonably  condition. 


P 


iy5a  October  18,  C,C, Barker,  Inap.  This  reservoir  Is  in  good 
condition,  there  has  been  no  change.  It  ia  full  or  water  today, 

1938  Report  to  Co,  Conn,  Safe  and  in  reasonably  good  condition, 

1940  Sept,  26,  C.C, Barker,  Insp,  This  reservoir  is  in  good  con¬ 
dition  and  there  has  been  no  change.  The  water  level  is  about  one 
foot  belov/  the  top  of  the  paving, 

19'10  Report  to  Co,  Conn,  Safe. and  In  reasonably  good  conditior., 

1042  July  22,  C.C.BarVrer,  Insp,  Th!  s  reservoir  is  In  good  cor.-di*:' 
■and  fr.oro  has  not  been  any  change.  I’o-.vcver,  on  t’-io  northerly  side  the 
earth  slope  is  gouged  out  about  one  foot  deep  and  eight  feet  wide.  i;-.' 
Is  not  serious,  reservoir  is  full. 


1942  Report  to  Co.  Conn,  Safe  and  In  reasonably  good  condition. 


1944  June  30  S .V.'.’Jood'r ury,  Insp.  I  sho^.'/ed  a  copy  of  the  notice 
to  the  -.vatchnan  who  v/ont  to  the  reservoir  wi.th  no,  T^ie  water  level  is 
1,9  ft.  belo-7  the  bench  nark  at  the  o'stlet.  (1C. 7  by  the  gauge.)  T.'.e 
slope  is  '.vashed  out  a  little  at  fne  northwesterly  corner  esnd  a  snail  place 
on  the  nort'eriy  .side.  Conditions  ]iore  are  about  the  sane, 

1944  Report  to  Co,  Cocun,  Safe  and  in  reasonably  good  condition, 

1946  Aug,  1,  S.VV.'.Voodbury,  Insp.  I  gave  a  copy  of  the  notice  to  Hr, 
Northy  for  Kr«  Janes  C,  Callahan  and  went  to  reservoir  alone,  '.Yater 
level  today  is  2.6*  below  nonel  plug  in  top  of  concrete  at  outlet. 

The  place  at  the  northwest  comer,  which  is  being  washed  out  more  and  more 
each  year,  should  be  filled  with  rocks  to  prevent  further  erosion.  There 
is  another  snail  washout  at  southwest  corner  vdiich  is  not  as  bad.  The 
concrete  at  the  outlet  is  disintegrated  at  the  water  level,  but  this  is 
not  bad  yet , 

1946  Report  to  Co,  Conin,  Safe  and  in  reasonably  good  condition, 

1948  Sept,  9,  3.  V/,  V/oodbury,  Insp,  Left  a  copy  of  the  notice  for 
hr,  Callahan  at  his  office  and  went  to  reservoir  alone,  V.'ater  level 
today:  2,5'  below  monel  plug  in  top  of  concrete  at  outlet.  Places 

at  the  n,w,  and  s.v/,  coi’ners  which  are  being  washed  out  are  getting 
steadily  worse  and  should  be  repaired.  The  concrete  at  the  outlet  is 
disintegrated  but  is  not  bad  yet, 

1948  Report  to  Co,  Conn,  The  embankments  at  the  Pine  Hill  Reservoir 
should  be  brought  up  to  grade  in  several  placed  where  erosion  has  taken 
place.  Unless  repairs  are  made,  erosion  will  increase  and  cut  throiigh 
the  embankments,  endangering  the  reservoir, 

1950  Sent,  15,  S ,V/,’.Voodbiiry,  Insp,  Gave  a  copy  of  the  notice  to 
f^r.  John  Hines  for  f.’r,  Callahan  and  went  to  reservoir  alone,  A  new 
chain-link  fence  has  been  built  all  around  the  resez’ooir,  VJater  level 
today;  About  2,5'  below  top  of  concrete  v^all  at  outlet.  Condition 
of  the  dam:  Places  on  outside  slope  which  have  been  washed  out  seem  to 
be  about  the  same. 


1917,  ;..arch  26 


.  '.aximum  height  20.0  ft.  Apparent  condition,  Oood. 

1923,  Dec.  3.  R.  R.  Evans,  Insp.  Reservoir  on  dine  ii'ill  is  in  d'-d 
condition. 

1923  Report  to  Co.  Comm,  The  reservoir  on  7-ine  dill  is  apoc.rei.tly 
in  good  condition. 

1928,  July  24.  C.  C.  Barker,  Insp.  Reservoir  on  ?ine  Hill,  east  of 
Breeds  Pond  Dam,  is  ov/ned  by  the  Lyrji  ’.Vater  works  and  is  part  of  the 
Lynn  water  supply  system,  I  did  not  try  to  see  the  owners  as  you  -..ill 
probably  inspect  this  reservoir  later.  I  do  not  think  much  damage 
result  in  case  of  failure  of  this  reservoir  or  tliere  '.vould  be  any  loss 
of  life,  although  the  southwest  side  of  the  hill  is  quite  thickly  popii- 
lated.  The  conditions  are  the  same  as  at  the  last  inspection.  The 
reservoir  is  in  good  condition.  The  water  level  today  is  2*  6"  below 
top  of  reservoir. 

1928  Report  to  Co.  Comm.  The  reservoir  on  pine  Hill  east  of  Breeds 
Pond,  also  owned  by  the  city  of  Lynn  and  forming  a  part  of  the  Lynn 
water  supply  system,  was  inspected  and  found  to  be  in  good  condition,; 
with  no  apparent  changes  since  the  last  inspection. 

1930,  Sept.  9,  C.  C.  Barker,  Insp.  Reservoir  on  pine  Hill,  east 
of  Breeds  Fond  Dam,  is  ov/ned  by  the  Lynn  "Vater  V/orks  and  is  part  of  the 
Lynn  v/ater  supply  system,  I  left  a  copy  of  the  notice  at  Hr.  Heath’s 
office,  I  do  not  believe  there  would  be  much  damage  in  case  of  fail¬ 
ure,  or  any  loss  of  life,  although  the  southeast  side  of  the  hill  is 
quite  thickly  populated.  The  reservoir  is  in  good  condition  aiid  there 
have  been  no  changes  since  the  last  inspection.  Today  the  reservoir 
is  full  of  water, 

1930  Report  to  Co,  Coram,  Thereservoir  on  top  of  Pine  Hill  east  of 
Breeds  Pond,  is  a  part  of  the  Lynn  water  supply  system  and  is  of  con¬ 
siderable  importance  through  its  location.  The  str'ucture  is  apparently 
safe  and  in  good  condition. 

1932,  July  26.  C.  C.  Barker,  Insp.  The  reservoir  is'  in  good  condi¬ 
tion,  there  has  been  no  change.  The  reservoir  is  nearly  full  of  water. 

1932  Report  to  Co.  Comm.  Safe  and  in  reasonably  good  condition. 

1934,  Sept.  21.  C.  C«  Barker,  Insp.  The  reservoir  is  in  good  con¬ 
dition,  and  is  full  of  water.  There  has  been  no  change. 

1934  Report  to  Co,  Comm,  Safe  and  In  reasonably  good  condition, 

1936  Atigust  3,  C.C, Barker,  Insp,  The  reservoir  is  In  good  condition 
and  hearly  full  of  water.  The  crevices  In  the  Inner  slope  paving  have 
been  filled  with  crushed  stone, 

£>afa  and  In  reasonably  good  condition 


1936  Report  to  Co,  Comm. 


L  ;\  G 1 :  b  E  R :  .N  G  L‘  I-  r  / .  !>■.  ENT 


yj  //  /  ' 

Inspection  of  Dams,  Reservoirs,  and  Stand  Pipes  d . r.  s.  p. 

Arp  5  Neg.Not. 

. Date l.f.l?'. .  ^Classification...  / . 

City  or  Town.-"*^Krv^ . Locarion  . 

. .r:/..^ . 

Owner.  . . - 

Include  tu<!n  deUiU  u  core^  cut  off  walU,  p»in{i  lodding,  ctau  of  maionry,  kind  of  cement,  (nal.  or  port.)  rlc.  " 

Material  and  Type 


Elevations  in  feel;  above  (+)  or  below  (  — )  fuQ  pond  or  reaervoir  level  (Crow  out  wh*t  do«  not  npply.) 

<  BaiJ  Ilf  ilf(  run  ~hrhTiy . .t-..  DoHuiu  uPpuinl  Bottom  of  spiHway . rrTop  of  Jam . .-Top  -of-fl»«K-l»oaidx* 

•s  For  Re*,  or  S.  P.  .  ^  n  *  T*  r  /  r? 

(  Ground  surface  below . Bottom  of  re*.  .  Level  of  over  flow  pipe . Top  of  re*,. 


For  dUa 

1  rnrtN  ‘n  ^ . 

For  Rea,  or  S.  P. 
Inside  diiii'  osioni... 


..^r — Poud  aidff.... 


. «,TWTni—  open 

Length  of  overflow  or  spillway . . . Outlet  pipes  (lize  and  nature) . 

S>Biid-pipa,~lhielniesa  al-t»ase . nf  rivet  head. . ^e^ . 


Foundation  and  details  of  Construction- 


Constructed  by  and  date  / 
Recent  repairs  and  date 


Evidence  of  leakage . 

Condition  .  . “S.  r.  wheu  pautlej[^ 

Topography  of  country  below •  . 

Nature,  extent,  pronmity,  etc.  of  buildings,  roads  or  other  property  in  danger  if  failure  should  occur  <  . 

Plans  and  data  secured  or  available-.^^^^*''*':^^^ 


Uae  leparate  akect  for  aketcfiea  if  neceaaary. 


;;  . . . . . . . - 

•CUaaify  M  to  probable  damage  io  caae  of  failiw.  J  alight  2  nwderala,  |  aeaioM. ^  f  **V^ 


APPENDIX  C 


SELECTED  PHOTOGRAPHS 

(The  Index  to  these  Photographs  is  found  in  Appendix  B) 


Photo  No.  5  -  View  of  gravel  road  surrounding 
chain  link  fence. 


< 


Photo  No.  12  -  End  of  Sunnyside  Road  from  gravel 
road  surrounding  dam. 
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